Types and activities of voltage-operated calcium channels change during development of rat pituitary neurointermediate lobe.
Cultures of pituitary neurointermediate lobe cells were established from rats aged 1, 12, and 42 days to identify the types and assess the activities of Ca2+ channels present in melanotropes, glial-like cells, and fibroblasts during development. Day 12 represents the time at which dopaminergic axons have become distributed throughout the lobe, glial cells begin to lose their radial orientation, and melanotropes robustly express the short isoform of the dopamine D2 receptor. Thus, we studied Ca2+ channels in relation to the event of innervation of melanotropes. Real-time fluorescence video microscopy, in the presence of pharmacological agents, which block L-, N-, P-, and T-type channels, was used as an indirect measurement of channel activity. Assessment of cell type was verified by triple-label fluorescence immunohistochemistry. In melanotropes, extracellular Ca2+ addition caused Ca2+ influx through omega-conotoxin GVIA-sensitive, N-type channels on days 1 and 12 but not on day 42. The K+ depolarization induced an increase in intracellular Ca2+ concentration in all age-groups. This effect was decreased by nifedipine, an L-type channel blocker, at all ages, and by omega-agatoxin IVa, a P-type blocker, only on day 42. These results demonstrate that the predominance of N- or P-type channels on melanotropes is age-dependent and can be correlated with other developmental changes. The T-type blocker, NiSO4, had no effect. In glial-like cells of all ages, extracellular Ca2+ addition resulted in an increase in intracellular Ca2+ concentration, which was inhibited only by NiSO4. The percentage of responsive glial-like cells was equally high in days 1 and 12 cultures, then declined by day 42. The K+ depolarization had no effect on glial-like cells. Fibroblasts did not respond significantly to extracellular Ca2+ or K+ depolarization, indicating little detectable activity by this methodology from functional voltage-operated Ca2+ channels.